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(54) Thermal transfer printing apparatus 

(57) Thermal printing apparatus has a thermal print 
head (12) and an impression roller (18) to resiliently 
urge a print receiving medium and thermal transfer ink 
ribbon toward thermal printing elements disposed in a 
line on an edge (16) of the print head. The inclination 
and position of the print head relative to the impression 
roller are adjustable by operation of drive motors (33, 



43). The resilient force applied to the drive roller by a 
sprint (52) is adjustable by a drive motor (54). The drive 
motors (33. 43, 54) are operable by a controller (70) in 
dependence upon outputs from sensors (61. 62) 
responsive to softness of a print receiving medium (1 0). 
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Descripti n 

This invention relates to thermal transfer printing 
apparatus and in particular to obtaining optimum print 
quality with such apparatus. s 

Known thermal transfer printing apparatus com- 
prises a prim head having a plurality of selectively ener- 
gisable thermal printing elements disposed in a line. A 
print receiving medium is fed in a direction transverse to 
the line of thermal printing elements. A thermal transfer 10 
ink ribbon is fed with the print receiving medium and 
interposed between the print receiving medium and the 
printing elements. The ink transfer ribbon carries a layer 
of ink and the ink ribbon is orientated such that the layer 
of ink is in contact with the print receiving medium. An is 
impression roller is disposed in opposition to the line of 
printing elements and is resiliently biased toward the 
printing elements so as to bring the print receiving 
medium into intimate ink transfer engagement with the 
ink layer of the rfobon and to bring the ribbon into heat 20 
transfer engagement with the printing elements. During 
feeding of the print receiving medium and the ink ribbon, 
the thermal printing elements are selectively energised 
in a series of printing cycles to heat selected areas of 
the ink layer. The heating of the selected areas of the 25 
ink layer results in those selected areas of ink adhering 
to the print receiving medium and after passing the line 
of thermal printing elements the used ink ribbon is 
peeled from the print receiving medium to leave a 
required imprint consisting of the selected areas of ink 30 
on the print receiving medium. 

Thermal transfer printing apparatus is used in post- 
age meters to print postage indicia on mail items, the 
postage indicia imprint providing evidence that account- 
ing for postage charges in respect of the mail items has 35 
been effected. Mail items may have a thickness within a 
relatively large range of thicknesses and hence, unlike 
printing apparatus for printing on sheets of paper having 
a thickness within a relatively restricted range of thick- 
nesses, printing apparatus used in postage meters is 40 
required to be capable of printing on mail items having 
relatively large range of thicknesses. In printing appara- 
tus for printing on sheets within a relatively restricted 
range of thicknesses the elements of the printing appa- 
ratus may be mounted and arranged to operate in a 45 
fixed unvarying relationship. However in printing appa- 
ratus for use in postage meters required to accommo- 
date a relatively large range of thicknesses of mail items 
it has been found that optimum quality is not obtained in 
respect of mail items of different thicknesses. so 

According to one aspect of the present invention 
thermal transfer printing apparatus includes a thermal 
print head comprising a substrate and a plurality of ther- 
mal printing elements earned by said substrate; said 
substrate having an edge between faces thereof and ss 
said plurality of thermal printing elements being dis- 
posed in a line extending along or immediately adjacent 
to said edge; impression means opposed to said edge 



of the print head for resiliently urging a print receiving 
medium into engagement with an ink layer of an ink rib- 
bon extending between the print receiving medium and 
the row of thermal printing elements and for resiliently 
urging the ink ribbon into heat exchange engagement 
with the thermal printing elements; and control means 
operable to adjust at least one parameter as herein 
defined. 

According to a second aspect of the present inven- 
tion thermal transfer printing apparatus includes a ther- 
mal print head comprising a substrate and a plurality of 
thermal printing elements carried by said substrate; 
said substrate having an edge between faces thereof 
and said plurality of thermal printing elements being dis- 
posed in a line extending along or immediately adjacent 
to said edge; impression means opposed to said edge 
of the print head for resiliently urging a print receiving 
medium into engagement with an ink layer of an ink rib- 
bon extending between the print receiving medium and 
the row of thermal printing elements and for resiliently 
urging the ink ribbon into heat exchange engagement 
with the thermal printing elements; sensing means 
responsive to softness or compressibility of the print 
receiving medium: and control means responsive to 
said sensing means to adjust at least one parameter of 
the printing apparatus as herein defined in dependence 
upon the sensed softness or compressibility of the print 
receiving medium. 

Thermal transfer printing apparatus embodying the 
present invention will be described hereinafter by way of 
example with reference to the drawings in which:- 

Figure 1 illustrates thermal printing apparatus pro- 
vided with means to optimise print quality in accord- 
ance with the invention, 

Figure 2 illustrates to a larger scale the interaction 
between a print head of the printing apparatus of 
Figure 1 and a mail item, 

Figure 3 illustrates a mail sensing means for use in 
the apparatus of Figure 1, and 
Figure 4 is a block circuit diagram of control means 
for the thermal printing apparatus. 

Referring first to Figures 1 and 2 of the ( drawings, a 
print receiving medium comprising a mail item 10 is fed, 
in the direction of arrow 20 along a feed bed 11 to 
receive an imprint. The printing is effected by means of 
a thermal print head 12 mounted in spaced relationship 
to the feed bed on a support member 13. The thermal 
print head includes a substrate 1 4 formed of ceramic 
and a plurality of thermal printing elements 15 disposed 
in a row extending along or adjacent an edge 16 
between two adjacent faces of the substrate 14. A ther- 
mal transfer ink ribbon 1 7 is guided by guide means (not 
shown) between the row of thermal printing elements 
and the mail item 10. The ink ribbon comprises an ink 
carried on a thin flexible substrate and the ink rfobon is 
orientated such that the ink layer lies in contact with a 
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surface of the mail item. An impression roller 18 is 
mounted for rotation about an axis 19 in opposition to 
the line of thermal printing elements 15, the axis of rota- 
tion of the impression roller extending parallel to the line 
of printing elements. The impression roller is resiliency 5 
urged toward the printing elements to press the mail 
item into intimate ink transfer engagement with the ink 
layer of the ribbon and to press the ink ribbon into heat 
transfer engagement with the thermal printing elements. 
Th print head is mounted with an angled orientation so 10 
that the edge 15. and the thermal printing elements 
adjacent thereto, projects towards the feed bed and the 
ink ribbon and mail item. The edge 16 of the substrate 
14 of the print head is curved with a relatively small 
radius, as shown in Figure 2, to assist in passage of the 15 
ink ribbon, in engagement with this edge, past the print 
head. Selective and repeated energisation of the ther- 
mal printing elements with an electric current causes 
heating of the thermal printing elements. The heating of 
the thermal printing elements results in heating of 20 
selected areas of the ink layer of the ink ribbon and the 
heated areas of ink layer adhere more strongly to the 
mail item than the unheated parts of the ink layer. After 
passing the print head, the ink ribbon is peeled by guide 
means (not shown) and the selected areas of the ink 25 
layer which have been subjected to heating remain 
adhered to the mail item and form an imprint whereas 
the unheated parts of the ink layer adhere to the sub- 
strate of the ribbon and are peeled away from the mail 
item. 30 

The impression roller 18 is driven by drive means 
(not shown) and frictional engagement of the peripheral 
surface of the impression roller with the mail item feeds 
the mail item past the thermal printing elements of the 
print head. The engagement of the mail item with the ink 36 
layer of the ribbon provides a frictional force to the ink 
ribbon to feed the ink ribbon with and at the same speed 
as the mail item. 

The feed bed 1 1 is secured to a chassis 21 and the 
print head and impression roller are mounted on the 40 
chassis and are movable relative to the chassis 21 . 

When the print receiving medium is relatively non- 
compressible the pressure on the print receiving 
medium at the line of engagement between the print 
receiving medium, the ink ribbon and the edge of the 45 
print head is insufficient to result in significant distortion 
of the print receiving medium. However when the print 
receiving medium is relatively soft or compressible, the 
surface of the print receiving medium is distorted, as 
shown in Figure 2, due to dragging of the print receiving so 
medium against the relatively sharp edge 16 of the print 
head. A result of the distortion of the print receiving sur- 
face is a reduction in the engagement of the print receiv- 
ing medium, the ink ribbon and the printing elements 
with consequent reduction in quality of the imprint on ss 
the print receiving medium. Generally, when the print 
receiving medium is a single sheet of paper, the paper 
is relatively non-compressible, optimum engagement 



between the print receiving mecfium, the ink ribbon and 
the printing elements is attained and a required quality 
of imprint is obtained. However when it is necessary to 
print on a print receiving medium which is relatively soft 
and compressible, the distortion of the print receiving 
medium results in reduction of the print quality obtained. 
Postage meters utilised for metering postage value are 
required to print on mail items and the mail items may 
have a range of thicknesses and composition. For 
example a mail item may comprise an envelope con- 
taining a single unfolded insert sheet or may comprise 
an envelope containing one or more folded insert 
sheets. As a result the printing device needs to be capa- 
ble of producing a desired quality of imprint not only on 
a relatively non-compressible mail item comprising an 
envelope containing a single unfolded sheet but also on 
a relatively compressible mail item comprising an enve- 
lope containing a number of folded sheets. 

It has been found that a desired quality of imprint 
may be obtained on items of a range of thicknesses and 
compositions if one or more of a number of parameters 
of the printing device are adjusted. The parameters of 
which one or more need to be adjusted to obtain the 
desired quality of imprint for a range of print receiving 
media are the angular orientation of the print head rela- 
tive to the plane of the feed bed. the relative position of 
the edge 16 of the print head and the impression roller 
in the direction of feeding of the print receiving medium 
and the pressure exerted on the print receiving medium 
by the impression roller. Adjustment of the parameters 
may be effected manually by an operator of the postage 
meter in dependence upon the perceived composition 
of the mail item. However manual setting of the param- 
eters is inconvenient and the operator may neglect to 
set the parameters for optimum quality of imprint. 
Accordingly it is proposed to sense the mail item prior to 
printing thereon and to utilise the result of said sensing 
to effect appropriate adjustment of one or more of the 
parameters. 

Referring particularly to Figure 1 . the angular orien- 
tation of the print head is effected by pivotally mounting 
the support member 13 at pivot 30 and connecting the 
support member 13 to nut 31 and leadscrew mecha- 
nism 32 drivable by a motor 33. By operation of the 
motor 33, the leadscrew 32 is rotated relative to the nut 
31 to move the nut along the leadscrew. As a result the 
angle of orientation of the support member 13 and print 
head 12 may be changed. Accordingly the angle of 
engagement of that part of the print head in the region 
of the edge 16 and printing elements 15 by the ink rib- 
bon, and indirectly by the mail item, may be varied by 
selectively energising the motor 33. It will be appreci- 
ated that the motor 33 is mounted to allow pivoting 
thereof and the nut 31 is connected pivotally to the sup- 
port member 13. A sensor 34 is mechanically con- 
nected to the support member 13 to provide electrically 
signals indicative of the angular rientation of the print 
head. 
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The relative position of the edge 1 6 and the printing 
elements of the print head and the impression roller 18 
may be adjusted by mounting the print head on a sub- 
chassis 40. The sub-chassis is movable relative to the 
chassis 21 in a direction parallel to the feed bed 1 1 . The 
location of the sub-chassis 40 relative to the chassis 21 
is adjustable by means of a nut 41 and leadscrew 42 
mechanism, the leadscrew 42 being rotatable by a drive 
motor 43. Accordingly by selective energisation of the 
drive motor 43. the position of the sub-chassis and 
hence of the edge 16 of the print head relative to the 
impression roller may be adjusted. A sensor 44 
mechanically connected to the sub-chassis provides 
electrical signals indicative of the position of the edge 
16 of the print head. 

The pressure exerted by the impression roller on 
the mail item may be adjusted by variation of the exten- 
sion of a spring resiliency exerting a force on the 
impression roller. As shown in Figure 1, the impression 
roller 18 is supported on a cradle 50 consisting of a pair 
of levers pivotally mounted at 51 to the chassis 21. An 
extension spring 52 is connected at one end to the cra- 
dle 50 and at the other end to an adjustable anchor 53. 
The spring 52 normally is under tension so as to apply 
a force via the cradle 50 to the impression roller resil- 
iency urging the impression roller toward the printing 
element of the print head. The force applied by the 
spring 52 to the impression roller is adjustable by 
adjustment of the location of the anchor 53 relative to 
the cradle 50. Adjustment of the location of the anchor 
53 is effected by a selectively operable drive motor 54 
mechanically connected to the anchor through a lead- 
screw 55 and nut 56. A sensor 57 is mechanically con- 
nected to the anchor 53 to provide electrical signals 
indicative of the position of the anchor and hence of the 
pressure exerted by the impression roller on the mail 
item. 

Usually, the impression roller is movable between 
an operative position in which it is resiliency urged into 
engagement with a mail item, as shown in Figure 1 . and 
an inoperative position in which the impression roller is 
retracted away from the print head to permit free pas- 
sage of a mail item between the print head and the feed 
bed. Means may be provided to move the cradle 50 
toward and away from the print head or, if desired, the 
drive motor 54 may be operated selectively to cause 
spring force to be applied to the impression roller and to 
relieve the spring pressure to permit the impression 
roller to retract to the inoperative position. 

It will be appreciated that parameters of the printing 
device including angular and positional relationships of 
elements of the printing device are adjustable. Parame- 
ters which are adjustable include the angular relation- 
ship of the print head to the impression roller and the 
direction of feeding of the print receiving medium, the 
relative location of the print head and the impression 
roller in the direction of feeding of the print receiving 
medium and the force with which the impression roller is 



urged toward the print head. Where required, parame- 
ters other than those defined hereinbefore may be 
adjustable. These adjustments of the parameters of the 
printing device may be accomplished by mechanical 

5 means other than those described hereinbefore and it is 
to be understood that the invention is not limited to the 
specific mechanical means illustrated in the drawings 
and described hereinbefore with reference to the draw- 
ings. For example, instead of the print head being 

10 mounted on a sub-chassis movable relative to the chas- 
sis and impression roller, the impression roller may be 
mounted on a sub-chassis movable relative to the chas- 
sis and print head. 

Adjustment of the parameters of the printing device 

is may be effected by operator control of selective energi- 
sation of the drive motors 33. 43 and 54. However, it is 
preferred that adjustment of the parameters be effected 
in dependence upon sensing of the mail item. Accord- 
ingly a sensor 60 is mounted upstream, in the direction 

20 of feed, of the print head. Construction and operation of 
the sensor 60 wfll now be described with reference to 
Figure 3 of the drawings. The sensor 60 includes a first 
sensing device 61 and a second sensing device 62 sim- 
ilar to the first sensing device. The first sensing device 

25 61 includes a plunger 63 dtsplaceabfe in the direction of 
arrow 64 against the action of a spring 65 by engage- 
ment therewith of a mail item 10 supported on the feed 
bed 1 1 . Similarly the second sensing device 62 includes 
a plunger 66 displaceable in the direction of arrow 64 

30 against the action of a spring 67 by engagement there- 
with of the mail item 10 supported on the feed bed 11 . 
Mechanical to electrical transducing means 68 and 69 
generate electrical signals indicative of the displace- 
ment of the plungers 63, 66 respectively The springs 

35 65. 67 have different rates so that the difference of dis- 
placement of the plungers 63. 66 by engagement there- 
with of the mail item provides an indication of the 
compressibility or softness of the mail item and the com- 
bined displacement of the plungers 63. 66 by engage- 

40 merit therewith of the mail item provides an indication of 
the thickness of the mail item. 

Referring now to Figure 4, a microcontroller 70 
receives signals from the sensing devices 61 , 62 indica- 
tive of the compressibility and thickness of the mail item. 

45 A memory 71 stores a look up table relating ranges of 
settings of the parameters of the printing device 
required in relation to a range of softnesses and a range 
of thicknesses of mail item. In response to the indica- 
tions from the sensing devices 61, 62, the microcontrol- 

50 ler utilises the look up table to determine required 
values of parameters of the printing device required to 
obtain optimum quality of imprint on the mail item being 
sensed by the sensing devices 61. 62. The microcon- 
troller then selectively energises the drive motors 33. 

55 43. 54 until the sensors 34, 44. 57 respectively provide 
indications that the adjustable parameters of the ele- 
ments of the printing device have been set to the 
required settings. 
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If it is desired to permit operator control of the 
parameters, this may be effected by means of operator 
input via a keyboard 59 to the micro-controller 70. 

Claims s 

1. Thermal transfer printing apparatus including a 5. 
thermal print head (12) comprising a substrate (14) 

and a plurality of thermal printing elements (1 5) car- 
ried by said substrate; said substrate having an 10 
edge (16) between faces thereof and said plurality 
of thermal printing elements (15) being disposed in 
a line extending along or immediately adjacent to 
said edge (16); impression means (18) opposed to 
said edge (16) of the print head (12) for resiliently is 
urging a print receiving medium (10) into engage- 
ment with an ink layer of an ink ribbon (17) extend- 6. 
ing between the print receiving medium and the row 
of thermal printing elements and for resiliently urg- 
ing the ink ribbon into heat exchange engagement 20 
with the thermal printing elements; characterised 
by control means (70, 33. 43, 54) operable to adjust 
at least one parameter as herein defined. 

2. Thermal transfer printing apparatus including a 25 
thermal print head (12) comprising a substrate and 7. 
a plurality of thermal printing elements (1 5) carried 

by said substrate; said substrate having an edge 
(16) between faces thereof and said plurality of 
thermal printing elements being disposed in a line 30 
extending along or immediately adjacent to said 
edge; impression means (18) opposed to said edge 
of the print head for resiliently urging a print receiv- 
ing medium (10) into engagement with an ink layer 
of an ink ribbon (17) extending between the print 35 
receiving medium and the row of thermal printing 
elements and for resiliently urging the ink ribbon 
into heat exchange engagement with the thermal 
printing elements; characterised by sensing means 
(61 , 62) responsive to softness or compresstoilrty of 40 8. 
the print receiving medium (10) ; and control means 
(70. 33, 43. 54) responsive to said sensing means 
to adjust at least one parameter of the printing 
apparatus as herein defined in dependence upon 
the sensed softness or compressibility of the print 45 
receiving medium. 

3. Thermal transfer printing apparatus as claimed in 
claim 1 or 2 wherein the adjustable parameter com- 
prises at least one of relative angular orientation of so 
the print head (12) and the impression means (18), 
relative positional relationship of the impression 
means (18) and the edge (16) of the print head (1 2) 

and force urging impression means (18) toward the 9. 
printing elements (15). ss 

4. Thermal transfer printing apparatus as claimed in 
claim 1, 2 or 3 wherein the thermal print head (12) 



has an adjustable angular orientation to a plane in 
which the print receiving medium (10) is fed and the 
control means (70. 33) is operative in response to 
said sensing means (61 , 62) to adjust the angular 
orientation of the thermal print head (12). 

Thermal transfer printing apparatus as claimed in 
any preceding claim wherein relative location of the 
tine of thermal printing elements (15) and the 
impression means (18) is adjustable in a direction 
aligned with a direction of feeding of the print 
receiving medium (10) and wherein the control 
means (70, 43) is operative in response to the 
sensing means (61. 62) to adjust said relative loca- 
tion. 

Thermal printing apparatus as claimed in any pre- 
ceding claim including spring means (52) operative 
to resiliently urge the impression means (18) 
toward the thermal printing elements (15) and 
adjustment means (53, 54, 55) controlled by the 
control means (70) to adjust the spring means to 
apply a selected force to said impression means 
(18). 

Thermal printing apparatus as claimed in any pre- 
ceding claim wherein the sensing means includes a 
first element displaceable against a first spring by 
engagement with the print receiving medium; a 
second element displaceable against a second 
spring by engagement with the print receiving 
medium; said first and second springs having differ- 
ent rates whereby a difference in displacements of 
the first and second elements indicates softness or 
compressibility of the print receiving medium and a 
sum of the displacements of the first and second 
elements indicates thickness of the print receiving 
medium. 

Thermal printing apparatus as claimed in daim 7 
wherein the control means (70) includes a stored 
table (71) of relative positional relationships of the 
impression means (18) and the edge (16) of the 
print head (12) corresponding to a range of indica- 
tions of the sensing means 961 , 62) and wherein 
the control means (70) is operative in response to 
the indication of the sensing means to determine 
from said stored table the corresponding relative 
positional relationship of the impression means and 
the edge of the print head and to adjust said print 
head or said impression to have the determined 
positional relationship. 

Thermal printing apparatus as claimed in claim 7 
wherein the control means (70)includes a stored 
table (71 ) of values of parameters corresponding to 
a range of indications of the sensing means (61 . 62) 
and wherein the control means (70) is operative in 
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response to the indication of the sensing means 
(61 . 62) to determine from said stored table (71 ) the 
corresponding value of at least one parameter and 
to adjust said parameter to the determined value. 

5 

10- Thermal printing apparatus as claimed in any pre- 
ceding claim wherein the impression means (18) 
comprises an impression roller having a peripheral 
surface opposed to the thermal printing elements 
(15). io 
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(54) Thermal transfer printing apparatus 

(57) Thermal printing apparatus has a thermal print 
head (12) and an impression roller (18) to resilient! y 
urge a print receiving medium and thermal transfer ink 
ribbon toward thermal printing elements disposed in a 
line on an edge (16) of the print head. The inclination 
and position of the print head relative to the impression 
roller are adjustable by operation of drive motors (33. 
43). The resilient force applied to the drive roller by a 
sprint (52) is adjustable by a drive motor (54). The drive 
motors (33, 43, 54) are operable by a controller (70) in 
dependence upon outputs from sensors (61 , 62) 
responsive to softness of a print receiving medium (1 0) . 
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